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(54) Plant-root growth promoting agent 

(57) Herein are disclosed improvements in the prep- 
aration form of a plant growth promoting agent contain- 
ing inosine as the effective ingredient, which relate to a 
plant growth promoting agent comprising a solid Inosine 



content (e.g., free inosine and/or inosine calcium salt) 
as an effective ingredient, and also to a plant growth pro- 
moting agent consisting essentially of a mixture of ino- 
sine calcium salt and/or free Inosine and a cultivating 
soil. 
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Description 

[Technical Field to which the Invention Belongs] 

[0001] The present invention relates to a plant growth promoting agent which comprises an inosine material, for 
example, inosine calcium salt, free inosine. or the like, as an effective ingredient. Such a plant growth promoting agent 
includes, for example, a mixture of inosine calcium salt andtor free inosine and a cultivating soa. which term is used 
to encompass any solid plant growth medium. 

[0002] Heretofore, several examples In which a nucleic acid-related substance is applied to plants have been known 
The examples include (a) Japanese Patent Publication (Koutoku) No. 22919/1964. (b) Japanese Patent Publicatton 
(Kouk2ku) No. 16310/1974. (c) Japanese Patent Publcatkxi fKoukoku) No. 17670/1979. (d) Japanese Patent Appli- 
cation Lad-Open (Koutei) No. 56759/1973. (e) Japanese Patent Applteatton Laid-Open (Koukai) No 68848/1 975 etc 
As might be seen from these patent docunrjents. indeed, it is heretofore known that nucleic^ckl related substaiices 
are applied to plants, but in some cases, the combined use of such substance{s) with other substance(s) is considered 
as an essential requirement. Even if various nucleic acid-related substances are used singly, they are regarded as 
substances having the same effects (equivalents) without being distinguished from each other. In additfon. the way 
how the effective ingredient is applied is quite different from that according to the present invention 
[0003] The growth of their roots is an important basis for plants to grow further Based on the sound growth of its 

""^ "'^ ^° pollinated, bears its fruits, and enlarges the fruits 

[0004] From such a viewpoint, there had been a demand for the development of a novel substance (composition) 
or a novel method capable of promoting the growth of plant roots. Against such prior art background, the present 
inventor previously provided a novel plant-root growth promoter (i.e.. a novel plant-root growth promoting agent) and 
a novel method of promoting the growth of plant roots. i.e.. a plant-root growth promoter comprising inosine as an 
effective ingredient and a method for promoting plant-root growth comprising applying such plant-root growth promoter 
°'' *'y^'°P°"'^' to the hydroponic water (Japanese Patent No. 2927269 and EP-A-0 841 007) 
[0005] In the specification of the above Jaoanese oatpnt 

IniuB- tk.. _i» • . .... ' " r— •• a'^""' K'"<i"-"ci » uBouiioeO as lOh 

lows. the plant-root growth promoter containing inosine as an effective ingredient can be formed into a liquid prepa- 
ration in which the promoter has been dissolved or dispersed appropriately in a suitable solvent such as water so that 
Its application through soil or hydroponk: water can be carried out conveniently, or can be formed into a powder or 
granular preparation by using an appropriate filler, binder or the like. Especially from the viewpoint of preventing pu- 
trefaction or increasing solubility, it is preferred to prepare an alkaline aqueous solution of inosine by using an inorganic 
alkali such as alkali metal hydroxide, e.g.. NaOH or KOH, alkaline earth metal hydroxide, e.g., Mg(OH), or a basic 
ammo acid such as lysine or arginine." (paragraph 0021 of the specification). Actually, in view of labor necessaiy for 
spraying, solid preparations are, in many cases, not preferred in general agriculture. Partcularly in facilitated horticul- 
ture, It IS very easy to spray an aqueous solution in a certain amount to plant roots since tubes for irrigating water are 
equipped It is necessary for many crops to feed water, and there is a custom of supplying lk,ukJ fertilizer at the same 
time, so that the Iquki form is preferred, 

^T^. Specifically, both purposes of increasing the solubility and preventing the putrefactionAJecomposition were 
effected, for example, by increasing the pH to about 11.3 with KOH. Also, in this preparation fomi. mere calling of 
famiers attention can avoid accidents resulting in injury or death. On the contrary, for domestfc uses on a small scale 

such asusesforakitchengarden.apotted plant, gaidening, and thelike.it is preferable that plant-root growth promoters 
are ,n the preparation fomi having a concentration at whfch it can be used without further dilutkjn. since the supply at 
a high ooncentratfon requires a troublesome dilutkjn and is accompanied by a risk of making a mistake in adjusting 
concentrations. Moreover, it is strongly desired to prevent such risk that children may put the preparation into their 
eyes and such trouble that chiWren may drink it in error 

[000^ Tfierefore, an object of the present inventkw is to deveksp and provkJe a product (a plant growth promoting 
agent) which is in the preparatton fomi capable of avoiding these risk factors and exhibiting the same effect in the 
performance at that 

^ ^ '^^a °* sirtensive studies with a view to attaining the above object, the present inventor has found 
that theobiect can be easily attained by changing, in preparation form, the above plant-root growth promoter comprising 
inosme as an effective ingredient to a form comprising a solid inosine content as an effective ingredient Based on 
such findings, the invention has been completed. 

[0009] Namely, the present invention relates to a plant growth promoting agent which comprises a solid inosine 
content as an effective ingredient, and a plant growth promoting agent which consists essentially of a mixture of inosine 
cateium salt and/or free inosine and a cultivating soil, which is included in the fornier plant growth promoting agent 



2 



EP1082 902A1 



BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] Fig. 1 is to show the effects of the plant growth promoting agent (free inosine) of the present invention (Test 
Example 1). 

s [0011] Fig. 2 is to show the effects of the plant growth promoting agent (Inosine calcium salt) of the present invention 
(Test Example 1). 

[0012] Fig. 3 is to show the effects of the plant growth promoting agent (free inosine) of the present invention (Test 
Example 1). 

[001 3] Fig. 4 is to show the effects of the plant growth promoting agent (Inosine calcium salt) of the present invention 
10 (Test Example 1). 

DETAILED DESCRIPTION OF THE INVENTION 

[0014] The present invention will be described in detail below. 

IS [0015] Plants to which the plant growth promoting agent of the present invention is to be applied can be exemplified 
widely by leaf vegetables, fruit vegetables, root vegetables, flowers, fruit trees, grains, and so on. 
[0016] The 'solid inosine content" means salts of inosine and/or free inosine (inosine in the free state being referred 
to herein as 'free inosine" for stressing the state in contrast with the salt state). The salts of inosine and free inosine 
are usually solid. Regarding the present Invention, however, in order to stress the contrast with the form of the above 

20 prior-art liquid preparation, the words "inosine content" are preceded with the word "solid". The preparation fomi of the 
plant growth promoting agent of the present invention is also solid (in contrast to liquid and gas). 
[0017] As examples of the salts of inosine, there may be mentioned the alkaline earth metal salts such as calcium 
salt, magnesium salt and the like, and the alkali metal salts such as sodium salt and the like. Among them, the calcium 
salt is prefered. from the viewpoints of production cost, crystal size, low solubility, high recovery, and so on. As inosine 

2S calcium salt (hereinafter referred to as 'inosine Ca salt" sometimes), its anhydride, its dihydrate, and so on are known. 
Inosine Ca salt to be mixed into the plant growth promoting agent of the present invention is preferably the dihydrate 
((HXR)2Ca-2H20) in view of the operating temperature for preparing the salt, but is not limited to it. By the way, as an 
example of the method of producing the dihydrate of inosine Ca salt, there may be mentioned a method of preparing 
the salt from inosine and cabium hydroxide (slaked lime) at a temperature of 20 to 40''C. 

30 [001 8] In addition, as is well known, Inosine (free inosine) is the condensation product of hypoxanthine with D-ribose, 
and is a white crystalline powder. Its anhydride has a melting point of 218''C (decomposition) and its dihydrate has a 
melting point of 90°C. It is slightly soluble in water, and is hardly soluble in ethanol and chlorofomri. The hydrate easily 
changes Into the anhydride during the drying process. Free inosine products to be mixed into the plant growth promoting 
agent of the present invention are preferably those having a high purity for reasons of exhibiting physiological effects. 

35 [0019] The inosine salts and free inosine (i.e., the inosine content) may be mixed singly or in combination of two or 
more of them at the same time, into the plant growth promoting agent of the present inventton. Among inosine Ca salt 
and free inosine, inosine Ca salt has a lower solubility (one fifth of that of free inosine anhydride), and is less hygroscopic, 
so that it is superior from these points of view. However, free inosine is superbr in view of the productbn cost and the 
rapid appearance of the effects (refer to the examples shown later). 

40 [0020] The "cultivating soil" means, in general, bed soil for cultivating seedlings or support soil of roots for the use 
of highly equipped cultivation of, e.g., strawbeny. In preparing the plant growth promoting agent of the present invention, 
such cultivating soil may be optionally used in combination with the solid inosine content, without harming plants, and 
as a diluent of the effective ingredient, whereby the plant growth promoting agent can become easier to use or apply. 
In this case, the preferable requirements of the cultivating soil include the following: (1 ) The soil particles should be as 

^ unifonm as possible in particle size, and also, since the inosine content present in a very small amount may possibly 
be unevenly distributed when the difference in particle size among the soil particles is large, the maximum particle size 
should be 5 mm or less, and preferably 3 mm or less in diameter; (2) The cultivating soil should be a material as less 
hygroscopic as possible; (3) It should not be contaminated with microorganisms as far as possible; (4) In order to avoid 
the deterbration by microorganisms (i.e. , microbial degradation) of the Inosine content when present in the plant growth 

so promoting agent of the present invention, the cultivating soil should be sufficiently dry at the time of mixing with the 
inosine content, and, for example, its water content shouki be 25% or less, and preferably 10% or less. From these 
viewpoints, specifically preferred are synthetic cultivating soils such as vemniculite, palm shell, charcoal, bora soil, and 
the like, and natural soils such as Japanese Kanuma tsuchi soil and the like. All these materials increase the air phase. 
[0021] The following Table 1 shows a constitutional example of the cultivating soil using these cultivating soils in 

55 combination. 
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Table 1: 
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Composition of Cultivating Soil 


Cultivating soil 


Ratio (wt%) 


Vermiculite 


20 


Palm shell 


40 


Charcoal 


25 


Bora soil 


15 


Total 


100 



[00^] The method of preparing the plant growth promoting agent of the present invention consisting essentially of 
a mixture of an rnosine content and a cultivating soil, is not particularly limited. For example, the promoting agent can 
be prepared by merely stirring/mixIng homogeneously one of inosine Ca salt and free Inosine or both of them with a 
cultivating soil by means of, for example, a rotary mixer. 

[0W3] In the preparation of a plant growth promoting agent of the present invention, the mixing ratio (blending ratio) 
of the inosine Ca salt and/or free inosine to the cultivating so» is determined so that the applying amount shall be 
essentaBy same in terms of free inosine as that described in the specification of the afore-mentioned Japanese 
patent No. 2927269. Namely, 'Proper application amounts vaiy with the time of application, the kind or cultivation 
density of the plant, the growth stage, or the like. Anyway, It is to be noted In this connection (hat the plant growth 
promoting agent of the present invention shall be applied in an amount which permits the growth of a plant as a whole 

(the growth herein meaningnot only the toot growth but alsoatot of flowering or largerfloweis as shown In the examples 
given la^er) superior tothegrowth of aplant cultivated underthesame conditbns exceptthatthe plant growth promoting 
agent of the present invention has not been applied. This amount can be detennined by some preliminary comparative 

tests which can be easily carried out bv those skiiiBH in tho art in »h» k-. .= . .. 

f ■ ' . ' — - v.. own ucivjio ouwiiiy, loi BAampie, me 

concentration of inosine can be as tow as 5 to 50 g per 100 tons of soil (0.05 to 0.5 ppm). That is, the plant growth 
promoting agent of the present Invention exhibits its plant growth promoting actnn or effects at such low concentrations 

(see paragraph 0023 of the above patent specification). 
[00241 Speciflcally. in consideratkxi of the convenience referred to previously of using the plant growth promoting 
agent of the present invention, the following will show one example. Namely, inosine Ca salt dihydrate and/or free 
inosne is blended In an amount of 0.01 to 0.2% (as an additional amount) In terms of free inosine, for example relative 
o, or based on. the synthetic cultivating soli. Since the amount Is In terms of, or a calculated value as. free inosine in 
the case of using free inosine, the weight of the free inosine blended isfiersg the amount in terms of free inosine 
while, in the case of using Inosine Ca salt dihydrate. 87.6% of the weight of the inosine Ca salt dihydrate blended is 
the amount in temjs of free inosine. in consMeration of the above molecular formula. The plant growth promoting agent 
having such a composition can be applied to a 1am at a ratte of 10 g per 500 g of the tami soil (In the case of 0 1% 
relative to cultivating soil, 20 ppm in temis of tree inosine to farm soil). 

[0025] Incidentally, the following can be pointed out as the characteristics of such plant growth promoting agenf (1) 
Since It is neutral, it can be applied without anxiety to plants sensitive to alkali. (2) When packed in a container together 
with a desiccant. it can be kept stable and has no possibility of detertoratton for a long period of time. (3) There is no 
I!!!*"^^-^ """'"^ " '"^ being extremely easy to purify to a purity degree suitable for a 

food additive). (4) Since the solubility of inosines, even Inosine Ca salt, is low, the action of Increasing pH of Its solution 
IS negligible. (5) The amount (absolute amount) of inosine Ca salt and/or free inosine blended is small and therefore 
especially in the case of using charcoal (cultivating soil), odor from putrefaction is not emitted. And. (6) Applying method 
IS convenient, since the operation of dilution is not necessary. In additfon. with regard to the concurrent use with other 
erti izer and the like. (7) there is no possibility of detertoratton of the free inosine by the concurrent use of such other 
fertilizer and the like in combination. Furthemf»ore. (8) since It is neutral, ammonia gas is not emitted even when it is 
mixed with a fertilizer containing ammonlacal nitrogen. 

[OOZei The applying method of the Inventive plant growth pronrating agent is also similar to the method of the above 
Japanese Patent No, 2927269. and the examples thereof include a method of applying the promoting agent to the soil 
in advance, followed by sowing it with plant seeds. In additkDn. other examples of the applying method include for the 
purpose of preventing the fruit-bearing exhaustion of a fruit vegetable such as strawbeny or meton. a method of applying 
the promoting agent at a proper time during cultivatfon. for example, by adding to the soil at the roots of the fruit 
vegetable when the symptoms of fruit-bearing exhaustion are obseived or in advance when fmit-bearlng exhaustion 
IS expected even if there are no actual symptoms thereof obsereed (paragraph 0022 of the patent specification) 
[0027] Specifically, the plant growth promoting agent of the present invention can be applied (used) as foltows- (1 ) 
In the case of using it for household pots, it is spread in an amount of about 5 to 10 g. though it depends on the size 



4 



EP1082 9Q2A1 



of the pot, to the surface of the pot soil and then a sufficient amount of water is fed thereto. At that time, the inosine 
dissolved in water should be brought into contact with the roots. (2) In the case of mixing it with other synthetic cultivating 
soil or fresh soil, like upon transplantation or the like, the promoting agent Is mixed with the soil in an amount of one 
tenth of the whole bed soil, followed by transplanting and feeding with a sufficient amount of water. (3) In the presumed 
case of the use by a floral seedling-producing famier, the roots are generally harmed through a long term storage of 
the seedlings by the farmer. In that case, however, by using the material (the plant growth promoting agent of the 
present Invention) through mixing with the bed soil, i.e., mixing it with the bed soil, the problem can be solved. Partic- 
ularly, in case of inosine Ca salt, it is not dissolved all at once, and therefore the effect is sustainable during several 
times of sprinkling water. And. (4) In the presumed case of the use by a seedling seller, the loss of the unsold seedlings 
is costly for the seller. Application of the material to the pots, as a measure for preventing their deterioration, can solve 
the problem. 

[0028] Now, it is additionally noted how to store the plant growth promoting agent of the present invention. For the 
reason of preventing putrefactbn of the nucleic acid substance as the effective ingredient, dryness is the most important 
for a long-term storage. Therefore, it is preferable to keep the inside of a container for the plant growth promoting agent 
of the present inventfon at a low humidity by making the container out of a moisture-impermeable material, or by 
enclosing, for example, a solid desiccant in the container. Also, it should be avoided that rainwater or the like is allowed 
to enter into the container from the outside, whereby the content gets moist. On the other hand, the plant growth 
promoting agent of the present invention does not need storing In a cool dark place, and there is no possibility that 
mouse or the like eats the container to open a hole, owing to the properties of the plant growth promoting agent of the 
present invention. 

EXAMPLES 

[0029] The following test examples will explain the present invention more precisely. 
Test example 1 (Effects on zinnia (as a floral seedling)) 

[0030] Zinnia was selected as a floral seedling, and the effects on this of the plant growth promoting agent of the 
present invention were examined by the confirmation test carried out according to the design for confirmation test 
shown in the following Table 2. 



t3] 



EP 1 082 902 A1 

Table 2 



[1] Test materials: 

(1) Free inosine plot: mosine anhydride was mixed with the 

synthetic cultivating soil at a 
- ^ , concentration of 0.1%. 

(2) Inosine Ca salt plot: mosine Ca salt was mixed with the 

synthetic cultivating soil at a 
concentration of 0.12%. 
S:"Sv??abr:';?''' « composition show„ in 

[2] Applying method: 

(DA method of spreading a test material in an amount of about 5 a 
onto the surface of the pot soil from over the pot and then 
dissolving It by feeding with 50 mL of water from over the pot 
(application-by-spreading method) 

^uT^l"'°fl'*^ * naterial with a nucleic acid-free 

Srf ! P"*^' P^'^'ting a floral seedling, and then 

bringing the material into contact with the roots by l4ttina the 
roots absorb water from the bottom of the pot (water dS^h?% 
cm) (application-by-mixing method) . i~ i a^cn. j 



Si2e of the pots and number of seedlings: 

Ko. 4 pots were used in all ^9... « •"-,=■•• _ 

in each pot. """^ »eeaixng was planted 



setting of the test plots; as shown in the following frame. 



plot 


Application-by- 3 pots 
spreading plot 


Control plot 2 pots 


Application-by- 3 pots 
mixing plot 


Control plot 2 pots 


(2) Inosine Ca 
salt plot 


Application-by^ 3 pots 
spreading plot 


(The above control plot were 
also used as the oontrol plot 
for this) 


Application-by- 3 pots 
mixing plot 


(Sane as above) 



Control plot: Blank plot 



[0031] Progress of the test was showri in the following Table 3. 
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Table 3 



[1] May 25: 

Seedlings were purchased £rom a store specializing in flowers, and 
this test was started. 

[2] June 12 (passage of 17 days) : 

Difference began to occur in the formation of floral buds* 

(1) Among the free inosine plots, the formation of floral buds was 
earlier in the application-by- spreading plot than in the control 
plot. 

(2) Among the inosine Ca salt plots, it was observed that in the 
comparison between the application-by-spreading plot and the 
application-by-mixing plot, the floral buds tended to grow 
slower in the latter plot. 

[3] June 19 {passage of 24 days) : 

(1) Among the free inosine plots, the application-by-spreading plot 
was superior to the control plot also in the extension of leaves 
and the number of lateral branches (Figure 1) /difference being 
observed, 

(2) Among the inosine Ca salt plots, the plants grew well, and the 
formation of floral buds was not retarded both in the 
application-by-spreading plot and in the application-by-mixing 
plot. Figure 2 shows the application-by-spreading plot and the 
control plot. 

(4) June 20 (fertilization): 

To each pot, one spoonful (3.7 g) of "Special Esusan fertilizer (5- 
5-5)** (manufactured by Ajinomoto Co., Inc.) was spread as a 
nutrient . 

tS] June 27 (passage of 32 days): 

Appearances of the flowering were observed. 

(1) Among the free inosine plots, large flowers and a lot of 
branching were borne in the application-by-spreading plot as 
compared with the control plot. In the application-by-mixing 
plot, except for formation of floral buds was remarlcably 
retarded in one plot, the other two bore a lot of leaves and 
large flowers, while all the plants grew well in the control 
plot. 

(2) Among the inosine Ca salt plots, apparently large flowers were 
borne in the application-by-spreading plot as compared with the 
control plot. In the application-by-mixing plot, except for one 
plant, large flowers were borne and branching was active, while 
all the plants grew relatively well in the control plot. 

[6] July 4 (passage of 39 days): 
Flowering was at its peaJc. 

(1) Among the free inosine plots, flowers were larger in the 
application-by-spreading than those in the control plot, 
branching being also active. In the control plot, the formation 
of floral buds were early but petals of the flowers were sparse 
and small. 
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Table 3 (continued) 



f7J 



(2) Among the inosine Ca salt plots, the plants were livelv and «-h- 

Simlarly, in the application-by-mlxing plotf there were 
Observed a lot of petals of the flower! ;ctJ:e brl^Jhlng. 
July 24 (passage of 59 days): 



(1) Free 
inosine 
plot 


Application-by-spreading plot 
Control plot 


90, 35, 55 average 60 g 
30, 40 average 35 g 


Application-by-mixing plot 
Control plot 


110, 60, 60 average 77 g 
45, 40 average 43 g 


(2) Inosine 
Ca salt 
plot . 


Applicatlon-by-spreading plot 
Application-by-mixing plot j 


25, 50, 50 average 42 g 
35, 30, 35 average 33 g 



misGd that this is due to the higher soltTb liro??«! /o.T '^'^^ ^ ^rcmh more strongly. It is sur- 

o» the part 0,3 Plant on or olSte gt 'd"^ 

1 (110 g) of the application-by-mixina 0101^ VrL ino»i„i ! ^^..^P''^ '0"-«»y-sP'eading plot of free inosine, and No. 

[0033] The present TeZ^ZT^^elJZl^^ r ""^ '^'^ °' ^"'^ ''^^"'=^'*"9 

promotingagentofthepreseSSrweC^^^^^^^ 

growth prornoting agent was not used (contrSSotsrvSs^^^^^ 

the upper part (surface) of the pot soHf ro^ Zr h?ir,!,f 1 ^ "^'"9^ method of applying a test material onto 
and.onthrasLmptioLftranT;SSarho^^^ 

absorb water from the bottom of the Dot (LdoO^Z ^ ^ ^"'^ ^"°"*"9 '^'^ ^0°^ 

wascarriedomusingieprin o^Se^SSZ^^ 
agent, the promoting agL cSiSX^S^^^ 

the promoting agent contain iriS ne Ca sl^l ^^. ?k ''^ '^""^ ^« «««cts faster than 

plantgrowthJrclting^Sn otl^rZStS^^^ 
wera hastened and the LeZereTererrte^^ 

that the roots were paniou7^ ZZSeZl^^l ^ ^^S've 

cation-by-mlxing pIcTof f'ee SeJ appl«aton*y-spreading plot of free hosine. and the appli- 

Test example 2 (Effects on pimiento (as a vegetable seedling)) 

o^TpreslmrenTn we^^^^ "^^^^ ^'^^''^ P^t growth promo^ng agent 

test as in Test example 1 '^"'^'^ 

[0035] Progress of the test was shown in the following Table 4. 
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Table 4 



[1] Hay 25: 

Seedlings were purchased from Dai-irhi KngAi (a specialized trader), 
and this test was started. 

[2] June 12 (passage of 17 days) : 

(1) Among the free inosine plots, the formation of floral buds at 
two pots out of the three pots in the application-by-spreading 
plot was faster than that in the control plot. 

(2) Among the inosine Ca salt plots, it was observed that in the 
comparison between the application-by-spreading plot and the 
application-by-mixing plot, the floral buds tended to grow 
faster in the latter plot. 

[3] June 19 .(passage of 24 days) : 

(1) Among the free inosine plots, the application-by-spreading plot 
was superior to the control plot in the extension of the leaves 
and the ntimber of lateral branches, and the flowers began to 
bloom. 

(2) Among the inosine Ca salt plots, the plants grew well, and the 
formation of floral buds was not retarded both in the 
application-by-spreading plot and in the application-by-mixing 
plot. 

r4] June 20 (fertilization) : 

To each pot, one spoonful (3.7 g) of "Special Esusan fertilizer (5- 
5-S)" (manufactured by Ajinomoto Co., Inc.) was spread as a 
nutrient. 

[5] June 27 (passage of 32 days): 

(1) Among the free inosine plots, the growth in the application-by- 
spreading plot was superior as compared with the control plot. 

(2) Among the inosine Ca salt plots, the plants grew well both in 
the application-by-spreading plot and in the application-by- 
mixing plot. 
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Table 4 (continued) 



161 July 4 (passage of 39 days): 
Flowering was at its oealr 

became difficult whe„%;e plants'^eJe '1tII:%' 5"""^ '""^ 
Therefore, after the roots we^e dra^ ouJ o^th P^'^' 
appearance of the roots was inv*^^f^«- 1^ 5 P"** 
transplanted to a field Tnd ^"''^"^^ated, the plants were 

(a) Appearance of the ifxt of n!^;:.'"*^' 

fl) Among the free i„osf«. ^'^ 

spreJdin'; /xot^ weT:\7r?e\°\'Han"7:s" i'" ^ ^^^"""on-^y- 
Branching was also actiJe l^i-S t """^"^ P^^t- 

the plants were power^ ^nd L^J *PPi"ation-by-mixing plot, 

(2) Among the inosa«rcrf"lt ^Jots ^ !ot';^, ir"" ^""^ 
branching were observed both in ,5 flowers and active 



(1) 



Free inosine 
plot 



— — uz.<in 

Application-by-spreading 
plot 

Control plot 



Application-by-mixing 
plot ^ 



(2) Inosine Ca 
salt plot 



Control plot 



Appiication-by-spreading 
plot ^ 

Application-by-mixing 

plot 



A number of roots were on the" 
surface. 

Amount of the roots on the 
surface was smaller than that 
in the test plot. 



The roots were extended — C 

sL!^^'^ applicatl^n-b;" 
spreading plot. 

Amount of the roots was small 
at one po t of the two 



Amount of the roots oVThI 
surface was large. 
Amount of the roots was as much 
as the above and the growth was 
also active. 



in the xnosine Ca salt plots. 
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Table 4 (continued) 



s [7J July 24 (first harvest) : 

Harvest of pimientos was as follows. 



20 



(1) Free inosine 
plot 


Application-by- 
spreading plot 

Control plot 


In connection with the 3 pots 
in total, one per each of two 
pots (two in total). 

None. 


Application-by-mixing 
plot 

Control plot 


In connection with the 3 pots 
in total, one per each of the 
three pots (three in total). 
In connection with the 2 pots 
in total/ one per each of the 
two pots (two in total) ♦ 


(2) Inosine Ca 
salt plot 


Application-by- 
spreading plot 

Appl i cation-by-mixing 

plot 


In connection with the 3 pots 
in total/ one per each of two 
pots (two in total) • 
In connection with the 3 pots 
in total/ one per each of the 
three pots (three in total). 



2S 

[0036] The present Test example and the results thereof are summarized as follows: (1) As in Test example 1, two 
kinds of the plant growth promoting agent of the present invention were prepared by way of trial, and comparison with 
the cases where the plant growth promoting agent was not used (control plots) was carried out by using a method of 
applying a test material onto the upper part (surface) of the pot soil from over the pot, followed by sprinkling water 

30 (appllcatton-by-spreading method) and, on the assumption of transplantatbn, a method of laying it at the bottom and 
side of a pot, and allowing the roots absorb water from the bottom of the pot (application-by-mixing method). (2) Pimiento 
was selected as a test vegetable. Test was carried out using 16 pots in total (one seedling per each pot). (3) Among 
the two kinds of the plant growth promoting agent, the promoting agent containing free inosine as the effective ingredient 
tended to show the effects faster than the promoting agent containing Inosine Ca salt In addition, there was observed 

3S a tendency that, in the pbts where the plant growth promoting agent of the present inventkxi (free inosine or inosine 
Ca salt) was applied, stages until flowering were hastened and the flowers were generally large. These effects are the 
same as in Test example 1 . (4) The growth until the harvest of the fruits in the test pbts was apparently different from 
that in the control plots, and extension of the roots was also superior. And. (5) after the transplantation onto the fieb, 
growth of the fruits was also well as compared with that in the control plots. 

40 

Test example 3 (Effects on blue salvia (as a floral seedling)) 

[0037] Blue salvia was selected as another floral seedling, and the effects on this of the plant growth promoting agent 
of the present invention were examined by the confirmation test carried out according to the design for confirmation 
^ test shown In the following Table 5. 



so 



ss 
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(1) 



Table S 

Test floral seedlings: 



Shop, on^ ^feSliJJ'ha'vl'' J'"* 'f'"" P""'^"-^ - tlo..r 

was alsl large? Ther2fol .L r t '"'^ ''^^'^ the soil 
transplantation carried out without 



[2J Test materials; 



With the svnthetic^l\\%a^i;^^^^^^^^^ ^^^.^^^^^ 



Palm shell 
Charcoal 


IS (wt%) 

30 

15 


Bark co2r5>ost 
Bora soil 


20 
20 


Total 100 



[3] Applying method: 

sp":a:%lei.ov: K:tiro:t'h'i:oi:trn"^"' -^'^'^"^^ ^^^-^ 

invention was apread «I^rSL t^^^"' T"' P"""' 
method, i.e., from over^^^L! "PPi^ation-by-spreadiny 



[0038] Progress of the test was shown in the following Table 6. 
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Table 6 



May 10 (start of the test): 

May 30 (on the 12th day from the start) : 

Toward the 5th day from the application, a difference in the 
formation of floral buds between the control plot and the test 
plot began to* occur. On the 12th day, the number of floral buds 
was apparently different, and three floral buds were recognizable 
in the test plot (the present invention) , while one bud each in 
the control plot. 

June 7 (on the 20th day from the start) : 

In the applied plot (test plot), a lot of flowers and a 
difference in liveliness were observed as compared with the 
control plot. Growth in the height was not different. In spite 
of the precise watching of color difference, there observed no 
color difference, probably owing to the indoor cultivation (in an 
office room) . 

July 23 (on the 35th day from the start) : 

Appearance of the roots was observed after drawing them out. In 
the applied plot, it was observed that most roots were long and 
had many branches, but the difference in absolute amount of the 
roots was difficult to recognize between the applied plot and the 
control plot. 



[0039] The present Test example and the results thereof are summarized as follows: (1 ) It has been confirmed that 
even a floral seedling in a pot placed in a room could bear a lot of flowers safely and conveniently without any risk by 
using the plant growth promoting agent of the present invention. (2) It has been found that an ordinary flower could 
maintain the liveliness until the end by applying the plant growth promoting agent of the present Invention only once. 
There observed an excellent branching of as much as about three times. As a result, a lot of floral buds became one 
characteristic. (3) No odor occurred even when only water control was carried out during the cultivation. In addition, 
there is little risk of occurrence of odor from the components of the cultivating soil. 

[0040] The present invention can easily provide a plant growth promoting agent which enables easy promotion of 
growth of plant roots, and as the results thereof, growth and enlargement of leaves, floral buds, fruition, fruits and the 
like can be easily realized. Namely, there is conveniently provided a plant growth promoting agent capable of easily 
promoting the growth of plants and having a preparation form preferable for the use of a small amount. 



Claims 

1. A plant growth promoting agent which comprises a solid inosine content as an effective ingredient 

2. The plant growth promoting agent as set forth in claim 1 , wherein sakJ solid Inosine content Is inosine calcium salt 
and/or free inosine. 

3. A plant growth pronrwting agent which consists essentially of a mixture of inosine calcium salt and/or free inosine 
and a cultivating soil. 

4. The plant growth promoting agent as set forth in claim 3, wherein the total content of sakJ inosine calcium salt and/ 
or free inosine is from 0.01 to 0.2 wt% in terms of free inosine. 

5. A method of preparing an agent according to any preceding claim comprising dry-mixing a solid plant growth 
medium with a solkJ inosine material which is one or more of inosine and inosine salts. 
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6. A method according ,o claim 5 wherein me solW inosine material is crystalline. 
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Fig. 1 



Florally Budding Zinnia (June 19) 




Application-by- Control Plot 

Spreading Plot 

Free Inosine 



BEST AVAILABLE COPY 



EP1082902A1 



Fig. 2 

FloraUy Budding Zinnia (June 19) 




Application-by- 
Spreading Plot 



Control Plot 



Inosine Calcium Salt 



••^ST AVAIUBLE COPY 
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Fig. 3 

Flowering Zinnia (June 27) 




Application-by- Control Plot 

Spreading Plot 

Free Inosine 



BEST AVAILABLE COPY 
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Fig. 4 




Application-by. * Control Plot 
Spreading Plot 

Inosine Calcium Salt 



pcQT AVAILABLE COPY 



EP 1082 902 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



AppOeatlon Number 

EP 00 30 7706 



DOCUMEm-S CONSIDERED TO BE RELEVANT 



Categoiy 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
todaim 



CLASSIRCATION Of THE 
APPLICATION (bitCLT) 



D.Y 



DATABASE WPI 
Section Ch, 

Derwent Publications Ltd., London, G6; 
Class B02. AM 1972-62721T 
XP002155410 

& JP 47 038199 B (AJINOMOTO KK) 

* abstract * 

DATABASE WPI 
Section Ch. 

Derwent Publications Ltd., London, GB; 
Class B02, AN 1971-55896S 
XP002155411 

& JP 46 029790 6 (AJINOMOTO KK) 

* abstract * 

EP 0 841 007 A (AJINOMOTO KK) 
13 May 1998 (1998-05-13) 

* page 3, line 16 - line 20 * 

* page 3, line 48 - line 49 * 

* page 5, line 35 - line 40 ♦ 

PATENT ABSTRACTS OF JAPAN 
vol. 0140. no. 07 (C-673), 
10 January 1990 (1990-01-10) 
& JP 01 256321 A (ASK), 
12 October 1989 (1989-10-12) 

* abstract * 

PATENT ABSTRACTS OF JAPAN 

vol. 1998, no. 09, 

31 July 1998 (1998-07-31) 

& JP 10 108544 A (FUJIMOTO SANGYO), 

28 April 1998 (1998-04-28) 

* abstract * 



1,2 



A01N43/90 
//(A01N43/90, 
25:08) 



1,2 



1-10 



1-10 



TECHNICAL PIEIJIS 
SEARCHED (InLCLT) 



AOIN 



1-10 



The piesent search report has been drawn up for an claims 



THE HAGUE 



Data ol compMton o4 9« msc^ 

13 December 2000 



Examin«r 

Laroers, U 



CATEGORY OF CITED DOCUMENTS 

X : partieutarty ralsvani if taken atone 

Y : particular^ retovanl i oomtNned with another 

docunMnt of ttta sane cateQoiy 
A:to*«ologl«l^b^ 

P 



T : tneofy or prfticlple undertytngtfie tnvenllon 
E : eaitier patent document, but published on, or 



fling dat 

D ' documoflt ded in the applcalion 
L : document died for other reasons 



& : mefnber ol the same patent famUy. ooiraspondhg 
document 



19 



EP1 082g02A1 



nlJIfiLISI"^ EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO 



EP 00 30 7706 



me European Patent Office is .n no way Babte tor these particutars iS* 



are merely given for the purpose of inrormation. 

13-12-2000 



Patent document 
cited in search report 



JP 47038199 B 



Put>acation 



Patent taimiy 
memt)er(s) 



RibficatiQn 
date 



NONE 



JP 46029790 


B 




NONE 






EP 0841007 


A 


13-05-1998 


JP 
JP 
CN 
US 


2927269 B 
10182317 A 
1183899 A 
6143695 A 


28-07-1999 
07-07-1998 
10-06-1998 
07-11-2000 


JP 01256321 


A 


12-10-1989 


NONE 






JP 10108544 


A 


28-04-1998 


NONE 







Fdrm«da«,,iU««»,teann«:seeOfflcte.Joun«o«meEu™pea„Pa^ 



20 



